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Borate crystal series exhibit excellent 
capability on frequency doubling 
characteristics, and are therefore widely used 
non-linear optical materials. We wish to 
conduct a through and complete investigation 
on it's non-linear optical properties and 
mechanism.
We will use first principle planewave 
pseudopotential method (CASTEP) to 
perform the electronic and band structure 
calculations, effort will also be spend on 
implementing code to compute (non-linear) 
higher-order susceptibility. Using (real-space) 
3wave function partitioning method and 
within the approximation level of LCAO, we 
may switch on or off some specific atomic 
orbitals on total wavefunctions from which 
the optical properties of the system is 
calculated. Thus one can establish the 
connection between local components of the 
material and the macroscopic physical 
quantity.
This project successfully established 
practical strategy and achieved conclusive 
results on the issues originally planed. Part of 
them is already published in an international 
journal. This third year project is aimed to 
expand the scope and depth of the study 
based on the previous methods and results. 
As for LDA+U implementation that we 
didn’t finished as planned in second year, we 
have finally reach the stage of full 
completion, just need to be verified with final 
tests. 
We hope the results of this study will provide 
insight into the fundamental behavior of 
non-linear optical material, and the 
knowledge acquired from such study will 
also benefit the molecular design of 
non-linear optical materials.
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